. In this case the trees had a monoconic canopy, with a 156 single trunk and main branches from 0.6-0.7 m above ground. Both at La Hampa and La
157
Nava the soil had a useful depth of 1.5-2 m, and a moderate-to-high water retention 158 capacity. At the Sanabria orchard the soil was sandy, with a low soil water retention 159 capacity and a maximum depth of 0.6 m. Climate in the area is Mediterranean, with a 160 wet, mild season from October to April and a dry, hot season from May to September.
161
Average potential evapotranspiration (ET o ) and rainfall (R) are ca. 1250 mm and ca. 500 162 mm, respectively. The three orchards were irrigated during the dry seasons, normally 163 from May to early September (La Hampa) or late October (La Nava and Sanabria). Drip 164 irrigation was applied in all cases, with one lateral per tree row and 4˗5 drippers per 165 tree. A variety of irrigation strategies were tested in the orchards, as detailed in the 166 mentioned publications. Basically, we applied several deficit irrigation (DI) strategies, 167 including low frequency irrigation (LFI), sustained deficit irrigation (SDI) and regulated 168 deficit irrigation (RDI). We also had fully irrigated trees, with daily water supplies to 169 replace the crop evapotranspiration (ET c ) minus the effective rainfall.
170
Details on water stress measurements at the three orchards are also given in the (Fernández et al., 2011c) and Plantsens radial 174 dendrometres (Fernández et al., 2011b) , and LTP related measurements were made with 175 ZIM-probes (Fernández et al., 2011a) . Scholander-type pressure chambers were used to 176 assess plant water status, and gas exchange measurements were made with portable gas 
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Concerning the species, it has been reported that TDV records are more 209 informative of the plant water status in peach, for example, than in olive or grapevine 210 (Fernández and Cuevas, 2010 The performance of any plant-based water stress indicator depends on however, could be acceptable for research purposes, but having two different methods
265
for monitoring water stress will be difficult to afford in most commercial orchards.
266
The described results show that the high capability of the olive tree to take up resistance (Jones, 1983) . A minimum  s - l gradient (Δ ) is required for water to 273 travel from roots to leaves and the plant to transpire. The  s value is given by the soil 274 water and solute status, but the l value can be adjusted, to some extent, by the plant.
275
Thus,  l depends on the turgor potential (Ψ P ) and on the osmotic potential (Ψ π ), such 276 that Ψ l = Ψ P -Ψ π . The olive tree, as many other species of arid and semi-arid areas, is 277 able to adjust Ψ π under soil drying conditions, which leads to high values of Δ 278 (Fernández, 2014) . This physiological feature typical of the species contributes to 279 explain the low water stress levels reported for olive trees growing in drying soils, Hydraulic signals with a capacity to induce stomatal closure can also be generated Understanding how the plant recovers from water stress is crucial for a rational 368 water management, especially when certain DI strategies are used. This is the case of 369 RDI, which implies drastic and sudden changes in water supplies and, therefore, periods 370 of increasing water stress followed by re-watering periods. Olive roots are able to take 371 up water from the soil immediately this is available, even if the tree has been under soil 372 drying conditions for a long period (Fernández et al., 2001 ). Thus, Ψ l recovers within a 373 period of hours to a few days, depending both on the severity of the suffered water (Fig. 3D) . In 2011 D Ep values increased quickly, showing a 391 full recovery of E p in the 60RDI trees at some two weeks after the beginning of the re-392 watering phase (Fig. 3E) . The dynamics of D Ep in 2012 suggest that the E p of the 60RDI 393 trees did not recover (Fig. 3F ). Fig. 3 shows, in fact, that the slow recovery of g s in olive 
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Of the three methods considered here, the ZIM-probe is the less demanding in terms of The suitability of any water stress indicator for its use in commercial orchards 500 depends mainly on the tree-to-tree variability, signal strength, sensitivity, reliability and As mentioned in Section 3.3, calculating a water stress related index from SF,
544
TDV or LTP records may be complex, which certainly limits the use of these methods 545 in commercial orchards. But this is not always the case. The J P ratio mentioned in Results showed that this approach, which can be automatically displayed in nearly real 572 time via the Internet, was effective for identifying low (State 1), moderate (State 2) and 573 severe (State 3) levels of water stress in the orchard (Fig. 7) . This is a powerful tool for 574 growers with little training to adjust both the timing and quantity of irrigation. 
